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88 SOLUTIONS OF PROBLEMS. 

applied to the last result, give after simplifications, 

{{M + m)B? + Mk*y<p - mRr' cos (9 - <*)9 + mBr' sin (9 - a)$* = g(M + m)2?;sin a, 

Rr' cos (9 - a)'<p - (r' 2 + fc" 2 )9 = gr' sin 6. 
Eliminating '<p, 

[(r' 2 + fc" 2 ) { (M + m)ie 2 + Mk'"} + toW 2 cos 2 (9. - a)]e - mRh A sin (8 - a) cos (9 - a)fc 

= - gr' [{(AT + m)jR» + Mk' 2 } sin 9 + (M + mW sm a cos (9 - a)]. 

Multiplying by 26 and integrating 

Rr' 2 + k""){(M + m)B? + Mk' 1 } + mr A E? cos 2 (9 - a)]0* 

= gr'[2{(M + m)B? + Mk A } cos 9 - 2(Af + mJiJ 2 sin a sm(9 - a)] + C", 

which is of the same general form as (7), p. 351, this Monthly for November, 1916. 

NUMBER THEORY. 

235. Proposed by W. D. CAIENS, Oberlin College. 

Prove that n = 1 is the only positive integer for which n* + 4 is a prime. 

Solution by Wm. E. Patten, Government Institute of Technology, Shanghai, 

China. 

n* + 4 = (n 4 + -to 2 + 4) - 4ra 2 = (n 2 + 2) 2 - (2n) 2 = (n 2 + 2n + 2){rfi - 2n + 2). 

Therefore, n* + 4 is a prime, if at all, only for those values of n which make either n 2 + 2n + 2 = 1, 
or n 2 — 2n + 2 = 1, since each of the factors of n 4 + 4 given above is integral in value when n 
is integral, and both are positive when n is positive. 

(1) When n 2 + 2n + 2 = 1, then n = - 1. 

(2) When n 2 — 2n -)- 2 = 1, then n = + 1. When n = + 1, then n 4 + 4 = 5, a prime. 
Therefore, n 4 + 4 is a prime forn = 1, and for no other positive integral values of n. 

Also solved by Elmer Schuyler, Frank Irwin, Horace Olson, Elijah 
Swift, H. H. Clark, Elizabeth B. Davis, Norman Anning, L. G. Weld, 
and the Proposer. 

236. Proposed by V. M. spunak, Chicago, Illinois. 

Find integral values of x, y, z, such that 

xy + z = □, yz + x = □, and xz + y = □. 

Solution by Artemas Martin, LL.D., Washington, D. C. 

Assume x = n 2 , y = (n + l) 2 ; then the given equation becomes 

rfi(n + l) 2 + z = □, (n + l) 2 z + n 2 = □, n?z + (n + l) 2 = D. 
Put 

n?(n + l) 2 + z = a 2 . 

Assume a = n 2 + n + b, and the last equation becomes 

n 2 (n + l) 2 + z = a 2 = (n 2 + n + 6) 2 , 

from which we immediately find 

z = 5(2n 2 + 2n + V). 
Substituting in 

(n + l) 2 z + n 2 = □, 
we have 

b(n + l) 2 (2n 2 + 2n + b) + n 2 = □ = c 2 , 



